Pulmonary disability among agricultural workers handling mouldy hay has been known for generations and it seems probable that Ramazzini's description in 17I3 of the Diseases of Sifters and Measurers of Grain included the condition now known as farmer's lung. However, it was first described as a clinical entity by Campbell in 1932 and by Fawcitt in I936. Both these authors collected their material from the North-west of England, an area of high rainfall, but it exists in other areas as well. In 1953 Fuller reported on 32 cases from the Devonshire area and Williams and Mulhall (I956) collected io cases in Radnor and Breconshire. In I96I Staines and Forman reportedthe results of a survey conducted on behalf of the College of General Practitioners; 444 cases had been reported to them but the criteria of diagnosis were defined broadly, and some of these cases may have been due to other pulmonary disabilities. This work demonstrated the difficulty of diagnosing the condition and also a correlation between the incidence of the disease and rainfall, both geographical and seasonal. Cases have also been reported from Ireland, Iceland, Switzerland, Norway, Sweden, Finland, and New Zealand. In the United States Dickie and Rankin (I958) examined 39 patients with farmer's lung and obtained lung biopsies in eight of them. Rankin, Jaeschke, Callies and Dickie (I962) published a pathological and physiological study on 34 additional subjects.
The relation of the disease to the inhalation of mouldy vegetable matter has never been questioned but the view that it was a true pulmonary mycosis was challenged by Duncan in I945 and subsequently by Fuller in 1958 and I962. In I962 Pepys, Riddell,  Citron, and Clayton, in a detailed report dealing with the immunological investigations into the agent in mouldy hay responsible for farmer's lung, demonstrated antigens in mouldy hay which seemed to be responsible for the disease, and in a further report the following year Pepys, Jenkins, Festenstein, Gregory, Lacey, and Skinner (1963) traced the responsible organism to thermophilic actinomycetes which developed in damp hay as it became overheated due to moulding. Characteristic precipitin reactions were obtained only from the serum of subjects exposed to mouldy hay and from a high percentage of patients with the clinical features of farmer's lung.
Incidence
The true incidence of farmer's lung must be largely conjectural. However, it is certainly not a rare condition in some parts of the country. A consultant dealing with a Welsh rural population of 9o,ooo saw I95 cases in eight years. There is a marked regional variation, and the survey carried out by Staines and Forman on behalf of the College of General Practitioners disclosed an incidence of per ioo,ooo general population and I93 I per I00,000 farming population in Wales while the figures for East Anglia were I -2 and I1-5 respectively. The authors of this report put forward a 'speculative incidence' in the British Isles of about I,000 cases a year.
Cases occur at any time of the year, with the exception of a few weeks in midsummer, but there is a noticeable preponderance of cases diagnosed in the early weeks of the year when stored hay is being used. A study of meteorological data shows an increase of cases following a summer of heavy rainfall when hay has presumably been stored with too high a moisture content leading to overheating, moulding, and suitable conditions for the growth of the incriminated actinomycetes. The evidence is conflicting on whether the incidence of the disease is changing. It is reasonable to suppose that modem combine harvesters and drying facilities will do much to reduce the risk as far as grain crops are concemed. On the other hand, it has been suggested that the practice of baling hay in the fields may have the opposite effect.
The ratio of males to females among reported cases is about 20:i, but this probably reflects the x6 preponderance of males over females in the dustier agricultural jobs.
The majority of cases so far reported have arisen within the agricultural industry and ancillary occupations. However, it appears probable that the disease can be caused by the inhalation of dust from a variety of organic substances provided they have been stored for a sufficient time under conditions favourable to the development of the thermophilic actinomycetes or similar organisms. The condition known as bagassosis, first recognized in Louisiana in 1937 and described by Hunter and Perry in I946 following an outbreak in England, presents a clinical picture very similar to that of farmer's lung. Bagasse is the residue of sugar cane after the sugar has been extracted. The residue is baled and used for making insulating board for the building trade. The outbreak described by Hunter and Perry followed the introduction of a shredding machine to break up the bales. Before the introduction of this machine the bales were opened under water and so gave rise to no dust and no pulmonary disability. A larger outbreak occurred more recently in a newly opened paper mill in Puerto Rico (Buechner, I96I) . Pulmonary disability following the inhalation of grain dust has already been mentioned, and similar conditions have been described in workers engaged in the now obsolete process of splitting the dried pods of the paprika plant and in the use of a size derived from tamarind seed in the textile industry (Murray, and Lane, I957) . The serology of these conditions has not as yet been explored and their relation to farmer's lung is uncertain. It has been suggested that the disease known as 'broken wind' in horses is of the same nature as farmer's lung. This condition appears to be more common during the winter months and is confined to stabled horses, but the post-mortem findings suggest hypertrophic emphysema without an interstitial fibrosis. However, 'fog fever' in cattle is probably identical with farmer's lung. There is also a diffuse mononuclear infiltration.
The more chronic cases show a diffuse interstitial fibrosis frequently associated with cystic honeycombing. The fibrosis has no characteristics to distinguish it from any other interstitial fibrosis.
iJ. Watkins-Pitchford Diagnosis
The farming community is subject to the various pulmonary diseases that occur in the general community. Pulmonary disability in a farmer is not necessarily farmer's lung. In the early stages of the disease it may be possible to diagnose the condition in some cases with tolerable certainty on the history and clinical examination alone, but it must be remembered that the condition is most likely to be met in the early months of the year, a time when acute respiratory infections are most common. A short-lived episode of fever, and cough with dyspnoea out of all proportion to the clinical signs, coming on about six hours after known exposure to the dust of mouldy hay or similar mouldy vegetable matter, possibly with a history of previous similar episodes that can Lung Function Tests The assessment of lung function is of major importance in the diagnosis of the disease. Cases of farmer's lung exhibit the changes in lung function that are associated with interstitial pulmonary disease. These changes also occur in pulmonary sarcoidosis, berylliosis and other granulomatous conditions of the lungs, the Hamman-Rich syndrome, cystic fibrosis, alveolar proteinosis, and alveolar calcification, and they may also be found in asbestosis and bagassosis. The pathology is essentially an oedematous thickening of the alveolar walls followed by an exudate in the alveolar spaces which appears to retract and become organized with the oedematous thickening as a fibrosis of the alveolar walls.
A clear-cut case of this disease will not provide the history of exposure to mouldy hay followed by the episodes typical of farmer's lung. However, difficulty may be encountered in differentiating those cases of farmer's lung with an insidious onset. Pulmonary function tests will show a reduced distensibility of the lung with a reduction in the diffusing capacity of the alveolar capillary membrane in both diseases. Serum precipitin reactions are of great value, and a positive result provides presumptive evidence that the interstitial fibrosis is in fact a late sequela of farmer's lung. If any doubt remains, inhalation tests using extracts of mouldy hay should clinch the diagnosis.
Silo-filler's Disease This puzzling disease is as yet uncommon in this country but it is worth bearing in mind since it is an acute respiratory disease of the agricultural community and is therefore to be distinguished from farmer's lung. The disease was described by Lowry and Schuman in 1956 and is believed to be due to the inhalation of nitrogen dioxide given off during the early stages of fermentation of silage. It is alleged that the use of artificial nitrogenous fertilizers and drought conditions at the time the silo is filled increase the danger.
hands, can distinguish the two conditions in a high percentage of cases. A typical farmer's lung reaction to test inhalation of extracts of mouldy hay would be conclusive.
Other Pulmonary Diseases The fibrotic stage of farmer's lung may be confused with other pulmonary diseases giving rise to fibrosis. Further conditions to be borne in mind are miliary tuberculosis, unresolved pneumonia, the collagen diseases, histoplasmosis, pneumoconiosis, and byssinosis. The occupational pneumoconioses present as an alternative diagnosis more frequently than might be expected since it is not uncommon for farming and agricultural work to be a part-time or retired occupation in mining and industrial districts.
Conclusions
The disease of farmer's lung is probably as old as the settled agrarian civilizations of temperate climates and has probably been responsible for serious ill-health through the ages. That it may be a serious disease is beyond question. Staines and Forman (I96I) recorded the length of illness in iii cases; in 44 of these there was more than three months' incapacity, and five patients were still incapacitated after a year. The assessment of the final disability after recovery from the illness showed that, out of I21 cases, 35 were judged to have a moderate or severe disability in following their regular occupations and Io in doing other jobs. Only 5I were judged to have been left with no disability at all. If the 'speculative incidence' in the British Isles of about i,ooo cases a year put forward by these authors is correct, it seems that about 580 persons a year are-left with some assessable disability and about 290 of these experience a moderate or severe disability in following their regular occupations. Such estimates of the total yearly incidence in the British Isles cannot, of course, be used as an indication of the number of successful claims that may be expected from the disease being prescribed under the Industrial Injuries Act. Broadly speaking, persons eligible to claim industrial injuries benefit are confined to those who are employees, and the evidence so far available suggests that a significant proportion of sufferers from farmer's lung are to be found among self-employed persons and their families.
The It is reasonable to suppose that, if this condition is due to the inhalation of nitrogen dioxide, the above description will vary according to the degree of exposure, and the inhalation of more concentrated gas may well result in the more familiar picture of 'nitrous fume' poisoning. Delaney, Schmidt, and Stroebel (I956) reported two patients with silofiller's disease, one of whom died in acute pulmonary oedema 36 hours after exposure to the fumes.
Pulmonary Sarcoidosis The epithelioid-cell pulmonary granuloma, characteristic of sarcoidosis, is found as a response to a variety of agents, and it may well be that the disease is a non-specific hosttissue reaction rather than a single clinical entity. The list of agents capable of producing the sarcoidlike tubercles is a long one, including acid-fast bacilli, protozoa, fungi, beryllium, and zirconium. Recently an acid-fast lipid material obtained from pine pollens has been shown to produce sarcoid-like lesions in experimental animals.
The essential pulmonary lesion of acute and subacute farmer's lung is indistinguishable pathologically from that of sarcoidosis. The radiological picture is also similar, but hilar node involvement is not found in farmer's lung. Both diseases may show hyperglobulinaemia and reduced sensitivity to tuberculin. Pulmonary function tests may show a reduced distensibility and a diffusion defect in both conditions. The presence of evidence of sarcoidosis elsewhere in the body would of course exclude farmer's lung and the Kveim test may also be of assistance. The diagnosis is likely to depend largely on the history and the results of the immunoelectrophoretic precipitin test which, in experienced which some degree of pulmonary disability due to farmer's lung becomes superimposed. However, even in these patients it should be possible to recognize the presence of serum precipitins against suitable extracts of mouldy hay, and the decision as to how much of the disability should be attributed to farmer's lung will be assisted by further investigating the distensibility and diffusing capacity of the lungs.
APPENDIX
Prescription of Farmer's Lung under the National Insurance (Industrial Injuries) Act, 1946 In June I963 the Minister of Pensions and National Insurance referred the following question to the Industrial Injuries Advisory Council:-'Whether, having regard to Section 55 (2) of the National Insurance (Industrial Injuries) Act, 1946 the respiratory complaint known as "farmer's lung", due to exposure to the dust of mouldy hay, mouldy straw or similarly contaminated agricultural produce, should be prescribed under the Act and, if so, for what occupations.'
The matter was referred by the Council to the Industrial Diseases Sub-Committee for detailed examination. In due course the Sub-Committee submitted a Report, which was adopted, to the Council and that Report was subsequently published by the Minister (Farmer's Lung, I964).
The Report in brief found that the farmer's lung syndrome appears to be caused by exposure to the dust of mouldy vegetable matter; that a considerable number of cases occur, almost exclusively within the agricultural industry; that the condition often leads to prolonged incapacity and serious disability, so that a considerable sum in industrial injuries benefit might be involved in an individual case, and that the accident and pneumoconiosis provisions of the Scheme do not appear in practice to be adequate to deal with the cases that occur.
Moreover, the judicious combination of the techniques available enabled the-disease to be diagnosed with reasonable certainty, and once diagnosed it can be accepted as being due to the nature of the occupation. The relevant Section of the Act was therefore satisfied, and the Report recommends that farmer's lung should be prescribed.
The Report dealt at length with the definition of farmer's lung for the purposes of prescription. It considered that the disease, if prescribed, should include pulmonary disability due to the inhalation of the dust of other mouldy vegetable produce, the disease bagassosis being provided as an example. It was further considered that a precise definition in terms of the effects of the disease might be advantageous, not only because ofthe number of synonyms by which farmer's lung is known but also because in this way the important distinction between farmer's lung and bronchitis may be kept in mind. The definition of the disease suggested in the Report is therefore:
'pulmonary disease due to the inhalation of the dust of mouldy hay or of other mouldy vegetable produce and characterized by symptoms and signs attributable to a reaction in the peripheral part of the bronchopulmonary system and giving rise to a defect in gas exchange.'
The Report, in considering the terms in which the occupation cover should be drafted, pointed out that the majority of cases arise within the agricultural industry. However, evidence suggests that occasional cases may occur in other employments. Some The Report further recommended that, owing to the complexities likely to arise over the diagnosis and assessment of the disease, the existing organization of the Pneumoconiosis Medical Panels should be used in settling these questions, though in other respects the disease should be treated as an ordinary prescribed disease.
Finally the report drew attention to the need for providing some way to protect workers against this serious disease.
The recommendations of the Report were accepted, and the disease was prescribed and added to the list of prescribed diseases by regulations (S.I., I965) which came into operation on June 2I, I965.
